We describe a patient with mycetoma or Madura foot, in 
Mycetoma is a chronic progressive granulomatous infection of the skin and subcutaneous tissue that usually affects the foot and leg. The typical clinical appearance is swelling with sinus tracts draining the organism as grains or granules 1 6 . The two main forms are eumycetoma or Madura foot, caused by fungi such as Madurella spp, Leptoshaeria spp, Curvularia spp, Exophiala jeanselmei, Phialophora verrucosa, Pyrenochaeta mackinnonii, P. romeroi, Pseudallescheria boydii (Scedosporium apiospermum), Acremonium spp, Aspergillus spp, Fusarium spp. and Neotestudina rosatii; and actinomycetoma, caused by filamentous higher bacteria such as Actinomadurae madurae, Nocardia spp, Streptomyces somaliensis and Actinomadurae pelletieri 1 7 .
Here we describe a patient from Jamaica who, from the clinical appearance of the foot and leg, had an infection due to eumycetoma or Madura foot. However, bone biopsy histology and different cultures suggested more than one organism as the cause of the infection.
The criteria for diagnosing the organisms and differentiating between colonizer and pathogen, and the significance of mixed infections, are discussed.
CASE REPORT
A 55-year-old Jamaican woman with a chronic right leginfection for 16 years was seen at the outpatient clinic. She lived in a rural area and was involved in farming in Jamaica, and in 1993 she had had a draining lesion of the foot that was treated with surgery and unknown medication. Surgery was repeated in 2002 and she was told that she had Madura foot. The patient visited our outpatient clinic even though there had been no change in her condition. Physical examination showed chronic skin changes on the leg, with swelling and yellow fluid-draining sinuses (Figure 1 ).
Hematoxylin and eosin (H & E) staining of a bone biopsy
(H & E) staining of a bone biopsy staining of a bone biopsy specimen showed inflammatory exudates containing organisms suggestive of Nocardia species (Figure 2 ). Anaerobic culturing of the bone biopsy specimen grew Propionibacterium granulosum and Propionibacterium acnes with scant growth, and other bacterial and fungal cultures with standard media were negative. Bacterial culturing before the procedure grew methicillin-sensitive Staphylococcus aureus (sensitive to ceftriaxone, clindamycin, erythromycin, gatifloxacin, gentamicin, oxacillin, rifampin, tetracycline, trimethoprim-sulfamethoxazole and vancomycin).
Intravenous treatment in hospital was not possible and the patient was therefore treated with oral trimethoprimsulfamethoxazole and doxycycline. 
DISCUSSION
In this patient, the diagnosis of infection with Nocardia species was suggested by the histological appearance of the exudates, which contained organisms that stained with H & E H & E (Figure 2 ). In Gram-stained histological sections, infection with Gram-stained histological sections, infection with Nocardia species appears as a pyogenic tissue reaction with large suppurative abscesses containing Gram-positive branched filamentous hyphae 8 9 . The diameter of the organism is 0.5 to 1 m and up to 20 m in length. In mycetomas, compact granules similar to those found with anaerobic actinomycetes are formed. The H & E staining demonstrates the tissue reaction and the granules, but does not stain the individual filaments. Acid-fast staining is positive for Nocardia asteroides, Nocardia brasiliensis, and Nocardia otitidiscaviarum 2 3 6 10 .
Propionibacterium is a Gram-positive, anaerobic, nonspore-forming rod. The bowel mucosa is inhabited by different Propionibacterium species, and Propionibacterium acnes and other Propionibacterium spp are part of the normal flora of the skin, nasopharynx, oral cavity, and genitourinary tract 7 Although usually nonpathogenic for humans, different documented cases of infection (e.g. in association with implanted prostheses or central nervous system shunts) have been reported 7 14 . Propionibacterium acnes has also been identified as a frequently recovered cause of anaerobic arthritis in association with prosthetic joints, vascular disease, and peripheral neuropathy. Isolation of these microorganisms from patients with osteomyelitis has been reported 7 . In the present case, it was difficult to decide whether the cultured Propionibacterium species were pathogens, since no defined diagnostic criteria are available. The clinical criteria suggestive of an infection are repeatedly positive cultures, no other infectious organism identified, and an immunocompromised host. However, in the present patient, since there was a possibility that the identified Propionibacterium species had contributed towards a chronic infection, the treatment may have been appropriate.
Staphylococcus aureus was grown from superficial cultures and not from the specimen obtained during biopsy. Staphylococcus aureus is a common cause of chronic osteomyelitis. However, one fact that did not support the hypothesis of osteomyelitis due to ot support the hypothesis of osteomyelitis due to of osteomyelitis due to Staphylococcus aureus was the long course of the infection, the presence of draining sinuses and the histological appearance of the bone. The histopathological changes in chronic osteomyelitis istopathological changes in chronic osteomyelitis secondary to Staphylococcus taphylococcus species are osteoclastic bone re osteoclastic bone resorption, ingrowth of fibrous tissue and deposition of reactive bone in the periphery. Reactive woven or lamellar bone may be deposited, and when it forms a sleeve of living tissue around a segment of devitalized bone, it is known as an involucrum 9 . A rare form of chronic infection caused by Staphylococcus aureus called called botryomycosis may cause unusual histological changes with the formation of grains 5 11 . In the present case, since the bone histology is suggestive of infection with Nocardia species and histological changes due to chronic bacterial osteomyelitis are absent, it is likely that the cultured Staphylococcus aureus is a contaminant. Nonetheless, because the organism is a common cause of bone infection, treatment is advisable.
The occurrence of multiple organisms together as the cause of an infectious disease has been recognized in cases of intra-abdominal infections such as cholecystitis 18 and skin and tissue infections such as pressure sores 20 . It may however not always be certain that cultured organisms are pathogens and not contaminants. Some single organisms may, for example, grow more efficiently than others on a culture plate and may prevent the growth of other organisms, while not being the organism responsible at the site of the patient's infection. The literature search did not identify guidelines or studies with advice on how to differentiate colonizers from pathogens, other than by means of clinical judgment (e.g. multiple positive cultures, clinical presentation or disease severity). Another aspect of the infections caused by multiple organisms is the possibility of a synergic effect in which, during coinfection, multiple organisms have an increased or decreased effect on the clinical criteria (e.g. fever or wound healing) and outcome. For example, coinfection can occur when Ixodes scapularis ticks transmit not only Borrelia burgdorferi (causing Lyme disease), but also transmit Babesia microti, the cause of babesiosis, and Anaplasma phagocytophilum, the cause of anaplasmosis or human granulocytic ehrlichiosis. Coinfection with these tick-borne agents may cause more severe and acute illness and the frequency of coinfection has been reported to be between 2-39% 19 . For protozoic organisms, mixed-species malaria infections with Plasmodium vivax and Plasmodium falciparum infections as coinfections have been reported to cause both less and more severe disease than single-species infection, including higher fever. Most estimates describe the frequency of mixed infections to be 0.3-0.7%, except for one report from Thailand that reported one-third of malaria infections to be mixed infections 12 .
Clinicians may not always be aware of the possibility that more than one infectious organism may be responsible for an infection, since current clinical training favors assigning the manifestations of a disease to a single cause 8 .
Conclusion:
The infection of the leg presented in this case report may have been caused by coinfection with multiple organisms. In view of the limited diagnostic information, treatment of all organisms had to be considered. No other case reports or studies were identified that could have given guidance for distinguishing between colonizers and pathogens. For most organisms, it is unknown whether coinfection with more than one organism can affect disease severity.
